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1
HEAT SINK

FIELD OF THE INVENTION

The present invention relates generally to the field of heat

sinks, and more particularly to the field of high efliciency
heat sinks.

BACKGROUND OF THE INVENTION

As modern electronics evolve, they continue to shrink 1n
s1ze, yet increase 1n power density, and 1n the amount of heat
they generate during operation. In order for these electronic
devices to perform properly, their temperature must be
strictly controlled within a given temperature range. Often,
designers will attach heat sinks to the electronic devices to
dissipate this excess heat. Typically heat sinks include fins or
pins to increase the surface area of the heat sink within a
constrained space and thus correspondingly increase the heat
transier capacity of the heat sink.

Many electronic systems include more than one heat
generating device. Often 1t 1s desirable to attach heat sinks
to multiple heat generating devices on one or more printed
circuit boards. However, difliculties arise when a single heat
sink 1s attached to multiple heat generating devices on a
common printed circuit board or on multiple printed circuit
boards. Many times the heat generating devices are of
different thicknesses, or the top surfaces of the heat gener-
ating devices are 1n different planes and may not even be
parallel, requiring corresponding topography on the base of
the heat sink to allow high quality thermal coupling between
the heat sink and the multiple devices. This greatly adds to
the expense of the heat sink, and 1n some cases, may not
even be possible 1 the stack up tolerances of the multiple
devices are large enough that the variations in stack up
tolerances are too large for whatever gasket (or other heat
coupling technology) 1s used to thermally couple the heat
generating devices to a single heat sink, whereas it 1s
relatively easy to thermally couple a single heat generating,
device to a heat sink.

SUMMARY OF THE INVENTION

A first heat sink 1s built including two sets of fins with a
gap between the two {in sets. The gap 1s configured to allow
the placement of a second heat sink between the two {in sets
of the first heat sink. The first heat sink also includes slotted
mounting lugs to allow the second heat sink to be mounted
to the first heat sink allowing for varying stack up tolerances
ol the heat generating devices cooled by the first and second
heat sinks.

Other aspects and advantages of the present invention will
become apparent from the following detailed description,
taken 1 conjunction with the accompanying drawings,
illustrating by way of example the principles of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a perspective view of an example embodiment
of a first heat sink according to the present invention.

FIG. 2 1s a top view of the first heat sink from FIG. 1.
FIG. 3 1s a side view of the first heat sink from FIG. 1.

FIG. 4 15 a perspective view of an example embodiment
of a first and second heat sink according to the present
invention prior to mechanical coupling of the second heat

sink to the first heat sink.
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FIG. 5 1s a perspective view of an example embodiment
of a first and second heat sink according to the present
invention following mechanical coupling of the second heat
sink to the first heat sink.

FIG. 6 1s a top view of the first and second heat sinks from
FIG. 5.

FIG. 7 1s a side view of the first and second heat sinks
from FIG. 3.

FIG. 8 15 a tlow chart of a method of constructing a heat
sink according to the present mnvention.

FIG. 9 15 a perspective view ol an example embodiment
of a first and second heat sink according to the present
invention following mechanical coupling of the second heat
sink to the first heat sink.

FIG. 10 1s a side view of an example embodiment of a first
and second heat sink according to the present invention
following mechanical coupling of the second heat sink to the

first heat sink.

DETAILED DESCRIPTION

This description of the preferred embodiments 1s intended
to be read 1n connection with the accompanying drawings,
which are to be considered part of the entire written descrip-
tion of this imnvention. In the description, relative terms such
as “lower,” “upper,” “hornizontal,” “vertical,” “up,” “down,”
“top,” “bottom,” “left,” and “rnight” as well as derivatives
thereof (e.g., “horizontally,” “downwardly,” “upwardly,”
etc.) should be construed to refer to the orientation as then
described or as shown 1n the drawing figure under discus-
sion. These relative terms are for convenience of description
and normally are not intended to require a particular orien-
tation. Terms concerning attachments, coupling and the like,
such as “connected,” “coupled,” and “interconnected,” refer
to a relationship wherein structures are secured or attached
to one another either directly or indirectly through interven-
ing structures, as well as both movable or rigid attachments
or relationships, unless expressly described otherwise.

FIG. 1 1s a perspective view ol an example embodiment
of a first heat sink according to the present invention. In an
example embodiment of the present invention a heat sink 1s
constructed including a base 100 a first set of fins 102, a
second set of fins 104, and four mounting lugs 106. There 1s
a gap between the first set of fins 102 and the second set of
fins 104 allowing a second heat sink to {it between the two
sets of fins of the first heat sink. This assembly of the two
heat sinks 1s shown in FIGS. 4 through 7. Each of the
mounting lugs 106 includes a slot 108 allowing mounting
hardware to slide along an axis within the slot 108. This
allows the attachment of a second heat sink to the first heat
sink at a variety of heights above the base 100 of the first
heat sink. This oflset between the first heat sink and the
second heat sink allows the use of these two heat sinks with
two or more heat generating devices with a variety of stack
up tolerances. For example, the upper surfaces of the heat
generating devices may not be coplanar, and this degree of
non-co-planarity (stack up tolerance) may vary from device
to device even within a single production run. By allowing
the second heat sink to move vertically with respect to the
first heat sink, devices may be easily assembled with a
variety of stack up oflsets.

FIG. 2 15 a top view of the first heat sink from FIG. 1. The
gap between the first set of fins 102 and the second set of fins
104 1s clearly shown 1n this example embodiment of the
present invention. The fins are cross-hatched to diflerentiate
them from the base 100 of the heat sink. Also visible 1n this
figure are four mounting lugs 106, each including a slot 108.
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While this example embodiment of the present invention
uses four mounting lugs 106 i a particular physical con-
figuration, those of skill 1n the art will recognmize that any
number of mounting lugs may be used 1n a wide variety of
physical configurations to physically couple the second heat
sink to the first heat sink within the scope of the present
invention. Those of skill in the art will also recognize that
the size and configuration of the gap between the first set of
fins 102 and the second set of fins 104 may be variably
configured to allow the attachment of a very wide variety of
different configurations of second heat sinks within the
scope of the present invention. Also, the number, configu-
ration, and type of the sets of fins may vary widely within
the scope of the present invention. For example, while solid
metal heat sink bodies and fins are shown 1n FIGS. 1 through
7, many other types of materials and configurations may be
used within the scope of the present invention. Some other
example embodiments of the present invention may use heat
pipes or folded fin structures, all withun the scope of the
present mvention.

FIG. 3 1s a side view of the first heat sink from FIG. 1.
This side view of an example embodiment of the present
invention 1llustrates the gap that 1s formed between the first
set of fins 102 and the second set of fins 104. This gap 1s the
location where the second heat sink will reside when 1t 1s
mechanically coupled to the first heat sink. Also note that
two of the mounting lugs 106 are shown in this example
embodiment (with the other two hidden behind the sets of
fins). These mounting lugs 106 are configured to allow
mechanical coupling of the second heat sink to the first heat
sink 1 a variety of positions due to the slots 108 1n the
mounting lugs 106.

FIG. 4 15 a perspective view of an example embodiment
of a first and second heat sink according to the present
invention prior to mechanical coupling of the second heat
sink to the first heat sink. This figure shows the first heat sink
from FIG. 1 along with a second heat sink configured to {it
within the gap between the sets of fins of the first heat sink.
This second heat sink includes a base 400, a set of fins 402,
and four mounting holes 404. These mounting holes 404
may be threaded to accept a bolt or screw mounting the
second heat sink to the mounting lugs 106 of the first heat
sink. Since the mounting lugs 106 include slots for the bolts
(or screws), the second heat sink may be mechanically
coupled to the first heat sink at a variety of positions. Those
of skill in the art will recognize that many other mechanical
coupling means may be used to mechanically couple the
second heat sink to the first heat sink 1 a variety of
positions. Mounting lugs 106 and mounting holes 404
configured for bolts or screws are shown 1n this example
embodiment of the present invention, but other mounting
means may be used within the scope of the present inven-
tion.

FIG. § 1s a perspective view of an example embodiment
of a first and second heat sink according to the present
invention following mechanical coupling of the second heat
sink to the first heat sink. The first heat sink and second heat
sink from FIG. 4 are now shown 1n a mounted position. The
second heat sink 1s mechanically coupled to the first heat
sink by bolts 500 passing through the slots 108 1n the
mounting lugs 106 of the first heat sink into the mounting,
holes 404 of the second heat sink. While this example
embodiment of the present invention includes mounting lugs
106 that are aligned with an edge of the sets of heat sink {ins,
other configurations of fins and lugs 106 may be used within
the scope of the present invention. Note that the fins 402 of
the second heat sink are aligned with the first set of fins 102
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4

and the second set of fins 104 of the first heat sink. This
reduces disruptions in the air flow across the fins of the first
and second heat sinks. Also note that a number of the fins
402 of the second heat sink are attached to the second heat
sink base 400 outside of the two sets of fins attached to the
first heat sink base 100. In cases where the second heat sink
must dissipate more heat than the first heat sink, a substantial
number of additional fins 402 may be added to the second
heat sink base 400 outside of the extent of the first heat sink.
In this example embodiment of the present invention, the
heat generating device making use of the second heat sink
would be thermally coupled to the bottom of the second heat
sink base 400 to the right of the first heat sink base 100. The
heat generating device making use of the first heat sink
would be thermally coupled to the bottom of the first heat
sink base 100. By mechanically coupling the second heat
sink to the first heat sink, a single rigid structure results that
1s adjustable to the locations and orientations of the two (or
more) heat generating devices. In FIG. 5, no gap 1s shown
between the mounting lugs 106 on the first heat sink and
base 400 of the second heat sink. In a preferred embodiment
of the present invention, a gap of about 0.004 inches exists
between the mounting lugs 106 and the second heat sink
base 400. This small gap allows easy assembly of the two
heat sinks, and upon tightening the bolts 500 (or screws)
mechanically coupling the two heat sinks, the mounting lugs
106 deflect slightly and clamp to the sides of the base of the
second heat sink 400. Those of skill in the art will recognize
that this gap may be of any size within the scope of the
present invention. The gap 1n this example embodiment of
the present invention 1s set at 0.004 inches to allow for
manufacturing tolerances, however, other embodiments may
have diflerent tolerances allowing for smaller or larger gaps,
all within the scope of the present invention. Also, while this
example embodiment of the present mvention shows the
second heat sink fins 402 aligning with the first and second
sets of first heat sink fins, those of skill in the art will
recognize that these fins do not need to be aligned with each
other within the scope of the present invention. Other
embodiments of the present invention may use non-aligned
heat sink fins for any of a variety of design concerns. Those
of skill in the art will also recognize that only one set of first
heat sink fins 1s required within the scope of the present
invention. The second set of first heat sink fins 1s optional
and may be used in some embodiments of the present
invention. As long as the first set of heat sink fins 102 does
not entirely cover the first heat sink base 100 and 1s
configured to allow the placement of the second heat sink
beside the first set of heat sink fins 102 and over at least a
portion of the first heat sink base 100.

FIG. 6 1s a top view of the first and second heat sinks from
FIG. 5. This figure shows the attachment of the second heat
sink to the first heat sink by bolts 500 passing through the
slots 108 1n the mounting lugs 106 of the first heat sink 1nto
the mounting holes 404 of the second heat sink. Note again
that the fins 402 of the second heat sink are aligned with the
first set of fins 102 and the second set of fins 104 of the first
heat sink. This example embodiment of the present inven-
tion also includes two heat pipes 406 within the second heat
sink base 400 to help distribute heat from a heat generating
device through out the second heat sink. Those of skill 1n the
art will recognize that any number (including zero) of heat
pipes may be used within the scope of the present invention.

FIG. 7 1s a side view of the first and second heat sinks
from FIG. 5. In FIG. 5, no gap 1s shown between the
mounting lugs 106 on the first heat sink and base 400 of the
second heat sink. In a preferred embodiment of the present
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invention, a gap of about 0.004 inches exists between the
mounting lugs 106 and the second heat sink base 400. This
small gap allows easy assembly of the two heat sinks, and
upon tightening the bolts 500 (or screws) mechanically
coupling the two heat sinks, the mounting lugs 106 detflect
slightly and clamp to the sides of the base of the second heat
sink 400. Also, a wide variety of attachment means other
than the bolts 500 shown in this example embodiment may
be used to mechanically couple the second heat sink to the
first heat sink within the scope of the present mnvention. Note
also that there 1s a small gap between the bottom of the
second heat sink base 400 and the top of the first heat sink
base 100. By designing 1n this gap, the second heat sink may
be adjusted vertically with respect to the first heat sink to
match any stack up tolerances and allow for good thermal
coupling between the first heat sink and the heat generating
device 1t cools, and between the second heat sink and the
heat generating device 1t cools, while still resulting 1n a
mechanically rigid structure.

FIG. 8 1s a flow chart of a method of constructing a heat
sink according to the present nvention. Any process
descriptions or blocks 1n the flow chart to follow should be
understood as representing modules, segments or portions of
code which include one or more executable instructions for
implementing specific logical functions or steps in the
process, and alternative implementations are included within
the scope of the present invention. For example, functions
may be executed out of order from that shown or discussed,
including substantially concurrently or in reverse order,
depending on the functionality mnvolved, as would be under-
stood by those reasonably skilled in the art of the present
invention.

In a step 800, a first heat sink body 1s provided. In a step
802, a first set of first heat sink fins 1s provided. In an
optional step 804, a second set of first heat sink fins is
provided. In a step 806, the first set of first heat sink fins 1s
mechanically and thermally coupled to the first heat sink
base. In an optional step 808, the second set of first heat sink
fins 1s mechanically and thermally coupled to the first heat
sink base. In an optional step 810, a second heat sink base
1s provided. In an optional step 812, a set of second heat sink
fins 1s provided. In an optional step 814, the set of second
heat sink fins 1s mechanically and thermally coupled to the
second heat sink base. In a step 816, the sets of first heat sink
fins are configured to allow the placement of the second heat
sink between the sets of first heat sink fins. In an optional
step 818, the second heat sink 1s mechanically coupled to the
first heat sink.

FIG. 9 15 a perspective view of an example embodiment
of a first and second heat sink according to the present
invention following mechanical coupling of the second heat
sink to the first heat sink. In this example embodiment of the
present mvention, the second heat sink 1s much larger than
the first heat sink and extends well past the dimensional
bounds of the first heat sink. The first heat sink as shown
includes a first heat sink base 100, a first set of first heat sink
fins 102, a second set of first heat sink fins 104, and a
plurality of attachment lugs 106. The second heat sink
includes a second heat sink base 400, and second heat sink
fins 402. In this example embodiment of the present inven-
tion, the second heat sink bass 400 includes a step, resulting,
in a bi-level heat sink. The stepped portion of the second
heat sink 1n this example embodiment 1s positioned above
the first heat sink base 100. The second heat sink 1s mechani-
cally coupled to the first heat sink by bolts 500 passing
through the mounting lugs 106 and screwing 1nto the second
heat sink base 400. Those of skill in the art will recognize
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that many other schemes of attachment may be used to
mechanically couple the second heat sink to the first heat
sink within the scope of the present immvention. Also, this
example embodiment of the present invention shows the
positioning of a second heat generating device 900 beneath
the second heat sink base 400. Those of skill 1n the art will
recognize that the second heat sink base 400, perhaps
including heat pipes, will transport heat from the second heat
generating device 900 to all of the second heat sink fins 402
including those above the first heat sink base 100.

FIG. 10 1s a side view of an example embodiment of a first
and second heat sink according to the present invention
tollowing mechanical coupling of the second heat sink to the
first heat sink. FIG. 10 1s a side view of the example
embodiment of the present invention shown in FIG. 9. As 1n
FI1G. 9, the first heat sink as shown includes a first heat sink
base 100, a first set of first heat sink fins 102, a second set
of first heat sink fins 104, and a plurality of attachment lugs
106. The second heat sink includes a second heat sink base
400, and second heat sink fins 402. In this example embodi-
ment of the present invention, the second heat sink bass 400
includes a step, resulting 1n a bi-level heat sink. The stepped
portion of the second heat sink 1n this example embodiment
1s positioned above the first heat sink base 100. The second
heat sink 1s mechanically coupled to the first heat sink by
bolts 500 passing through the mounting lugs 106 and
screwing into the second heat sink base 400. Those of skill
in the art will recognize that many other schemes of attach-
ment may be used to mechanically couple the second heat
sink to the first heat sink within the scope of the present
invention. Also, this example embodiment of the present
invention shows the positioning of a second heat generating
device 900 beneath the second heat sink base 400. Those of
skill 1n the art will recognize that the second heat sink base
400, perhaps 1including heat pipes, will transport heat from
the second heat generating device 900 to all of the second
heat sink fins 402 including those above the first heat sink
base 100. In this example embodiment of the present inven-
tion, a folded fin heat sink design 1s used. However, those of
skill in the art will recognize that any other type of heat sink
fin may be used within the scope of the present invention.
Also, while this example embodiment of the present inven-
tion shows the second heat sink fins 402 aligning with the
first and second sets of first heat sink fins, those of skill in
the art will recognize that these fins do not need to be aligned
with each other within the scope of the present invention.
Other embodiments of the present invention may use non-
aligned heat sink fins for any of a variety of design concerns.

The foregoing description of the present invention has
been presented for purposes of illustration and description.
It 1s not mtended to be exhaustive or to limit the mvention
to the precise form disclosed, and other modifications and
variations may be possible in light of the above teachings.
The embodiments were chosen and described in order to
best explain the principles of the imnvention and 1ts practical
application to thereby enable others skilled 1n the art to best
utilize the invention in various embodiments and various
modifications as are suited to the particular use contem-
plated. It 1s intended that the appended claims be construed
to include other alternative embodiments of the invention
except msofar as limited by the prior art.

What 1s claimed 1s:
1. A heat sink comprising:
a heat sink base:

a first set of heat sink fins, mechanically and thermally
coupled to said heat sink base, and configured to allow
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the placement of a second heat sink next to said first set
ol heat sink fins and over at least a portion of said heat
sink base;

a second set of heat sink fins, mechanically and thermally
coupled to said heat sink base, wherein said first and
second sets of heat sink {ins are configured to allow the
placement of a second heat sink between said first and

second sets of heat sink fins; and

a mounting lug mechamically coupled to said hear sink
base, and configured to allow mechanical coupling of
said heat sink wit a second heat sink.

2. A heat sink as recited in claim 1,

wherein said mounting lug includes a slot configured to
allow attachment of a second heat sink to said heat sink

in a variety of positions.
3. A heat sink as recited 1in claim 1,
wherein said heat sink base and said first and second sets

of fins are aluminum.

4. A heat sink as recited in claim 1,

wherein said heat sink base and said first and second sets
of fins are copper.

5. A sink as recited 1n claim 1,

wherein said heat sink base and said first and second sets
of fins are graphaite.

6. A heat sink as recited 1n claim 1,

wherein said first and second sets of fins are folded fins.

7. A device comprising:

a first heat sink, comprising;:
a first heat sink base; and

a first set of first heat sink fins, mechanically and
thermally coupled to said first heat sink base; and

a second heat sink, comprising:
a second heat sink base; and
a set of second heat sink fins, mechanically and ther-
mally coupled to said second heat sink base; and
wherein said first set of first heat sink fins are configured
to allow the placement of said second heat sink next to
said first set of heat sink fins and over at least a portion
of said first heat sink base:
wherein said first and second sets of first heat sink fins are

configured to allow the placement of said second heat
sink between said first and second sets of first heat sink

fins; and
wherein said first heat sink, further comprises:
a second set of first heat sink fins, mechanically and
thermally coupled to said first heat sink base; and
a mounting lug mechanically coupled to said first heat
sink base, and configured to allow mechanical cou-
pling of said first heat sink with a second heat sink.
8. A device as recited 1n claim 7,

wherein said mounting lug includes a slot configured to
allow attachment of a second heat sink to said first heat
sink 1n a variety of positions.

9. A device as recited 1n claim 8,

wherein said second heat sink base icludes a mounting

hole, configured to allow mechanical coupling of said
second heat sink with said first heat sink through said

mounting lug.
10. A device as recited 1in claim 9,
wherein said second heat sink 1s mechanically coupled to

said first heat sink by a bolt through said mounting lug
into said mounting hole.

11. A device as recited 1n claim 9,

wherein said second heat sink 1s mechanically coupled to
said first heat sink by a screw through said mounting
lug into said mounting hole.
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12. A heat sink as recited 1n claim 7,

wherein said first heat sink base and said first and second
sets of first heat sink fins are aluminum.

13. A heat sink as recited 1n claim 7,

wherein said first heat sink base and said first and second
sets of first heat sink fins are copper.

14. A heat sink as recited 1n claim 7,

wherein said first heat sink base and said first and second
sets of first heat sink fins are graphite.

15. A heat sink as recited 1n claim 7,

wherein said first and second sets of first heat sink fins are
folded fins.

16. A heat sink as recited 1n claim 7,

wherein said second heat sink base and set of second heat
sink fins are aluminum.

17. A heat sink as recited 1n claim 7,

wherein said second heat sink base and set of second heat
sink fins are copper.

18. A heat sink as recited 1n claim 7,

wherein said second heat sink base and set of second heat
sink fins are graphite.

19. A heat sink as recited 1n claim 7,

wherein said set of second heat sink fins are folded fins.

20. A method for constructing a heat sink comprising the

steps of:

a) providing a heat sink base;

b) providing a first set of heat sink fins;

¢) mechanically and thermally coupling the first set of
heat sink fins to the heat sink base;

d) configuring the first set of heat sink fins to allow the

placement of a second heat sink next to said first set of
heat sink fins and over at least a portion of said heat

sink base;

¢) providing a second set of heat sink fins;

1) mechanically and thermally coupling the second set of
heat sink fins to the heat sink base;

o) configuring the first and second set of heat sink fins to
allow the placement of a second heat sink between the
first and second sets of heat sink fins;

h) providing a mounting lug;

1) mechanically coupling the mounting lug to the heat sink
base; and

1) configuring the mounting lug to allow mechanical
coupling of the heat sink with a second heat sink.

21. A method for constructing a heat sink as recited 1n

claim 20, further comprising the step of:

k) creating a slot 1n the mounting lug, configured to allow
attachment of a second heat sink to the heat sink 1n a
variety of positions.

22. A method for constructing a heat sink as recited 1n

claim 20,

wherein said heat sink base and said first and second sets
of heat sink fins are aluminum.

23. A method for constructing a heat sink as recited 1n

claim 20,

wherein said heat sink base and said first and second sets
of heat sink fins are copper.

24. A method for constructing a heat sink as recited 1n

claim 20,

wherein said heat sink base and said first and second sets
of heat sink fins are graphite.

25. A method for constructing a heat sink as recited 1n
claim 20,

wherein said first and second sets of heat sink fins are
folded fins.
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26. A method for constructing a device comprising the

steps of:

a) providing a {irst heat sink base;

b) providing a first set of first heat sink fins;

¢) mechanically and thermally coupling the first set of first
heat sink fins to the first heat sink base;

d) providing a second heat sink base;

¢) providing a set of second heat sink fins;

1) mechanically and thermally coupling the set of second
heat sink fins to the second heat sink base, creating a
second heat sink;

o) configuring the first set of first heat sink fins to allow
the placement of the second heat sink next to said first
set of heat sink fins and over at least a portion of said
first heat sink base:

h) mechanically coupling the second heat sink to the first
heat sink:

1) providing a second set of first heat sink fins;

1) mechanically and thermally coupling the second set of
first heat sink fins to the first heat sink base, creating a
first heat sink;

k) configuring the first and second set of first heat sink fins
to allow the placement of to second heat sink between
the first and second sets of first heat sink fins;

1) providing a mounting lug;

m) mechanically coupling the mounting lug to the first
heat sink base; and

n) configuring the mounting lug to allow mechanical
coupling of the first heat sink with the second heat sink.

27. A method for constructing a heat sink as recited in

claim 26, further comprising the step of:

0) creating a slot in the mounting lug, configured to allow
attachment of the second heat sink to the first heat sink
in a variety ol positions.
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28. A method for constructing a heat sink as recited 1n
claim 26,
wherein said first heat sink base and said first and second
sets of first heat sink fins are aluminum.
29. A method for constructing a heat sink as recited 1n
claim 26,
wherein said first heat sink base and said first and second
sets of first heat sink fins are copper.
30. A method for constructing a heat sink as recited 1n
claim 26,
wherein said first heat sink base and said first and second
sets of first heat sink fins are graphite.
31. A method for constructing a heat sink as recited 1n
claim 26,
wherein said first and second sets of first heat sink fins are
folded fins.

32. A method for constructing a heat sink as recited 1n
claim 26,

wherein said second heat sink base and said set of second
heat sink fins are aluminum.
33. A method for constructing a heat sink as recited 1n
claim 26,
wherein said second heat sink base and said set of second
heat sink fins are copper.
34. A method for constructing a heat sink as recited 1n
claim 26,

wherein said second heat sink base and said set of second
heat sink fins are graphite.

35. A method for constructing a heat sink as recited 1n
claim 26,

wherein said set of second heat sink fins are folded fins.
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